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SUMMARY 

The  Navy  is  continually  contracting  for  a  Trainer  Threat  Environment  without 
carefully  generating  a  complete  specification  detailing  exactly  what  is  desired 
and  how  the  development  process  will  insure  an  optimum  product.  This  report  will 
provide  some  detail  regarding  the  procurement  of  a  simulated  threat  environment. 
The  Threat  Environment  development  process  includes;  identifying  the  mission 
requirements,  the  threats  required  to  accomplish  the  mission  requirements,  the 
fidelity  of  the  threats  required  to  accomplish  the  mission  requirements,  the 
methodology  required  to  produce  these  threats,  and  the  validation  tests  to  insure 
that  the  final  product  meets  the  original  systems  specifications.  The  Threat 
Environment  Development  Process  is  illustrated  in  Figure  1 . 

This  report  will  also  discuss  each  of  the  Threat  Environment  development 
blocks  that  are  required  for  an  effective  Threat  Environment  Request  For 
Proposal  (RFP).  A  threat  Environment,  illustrated  in  Figure  2,  will  be  defined 
as  any  aircraft  (friendly  or  enemy  excluding  ownship),  any  missile  (Friendly  or 
enemy  including  ownship  missiles),  any  sensor  (friendly  or  enemy  including 
ownship  sensors),  any  ship  (friendly  or  enemy),  any  ground  site/platforms 
(friendly  or  enemy),  any  gun  system  (friendly  or  enemy),  and  any  jammers,  decoys 
or  flares. 
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.  1  BACKGROUND 

The  NAVAIRDEVCEN  with  NAVAIR  (Code  PMA-205)  as  a  spo.'Sor,  has  been 
involved  in  the  design  of  trainer  threat  environments  for  several  years, 
including  system  specifications,  fidelity  requirements,  validation  test  pro 
cedures,  identificaiton  of  threat  data,  generation  of  high  fidelity  threat 
models  and  incorporation  of  threat  models  into  flight  simulators  and 
trainers.  The  two  major  threat  environment  development  programs  that  the 
NAVAIRDEVCEN  has  supported  in  the  past  several  years  are:  the  F-14D  Traine 
Development  Program,  and  the  Universal  Threat  System  for  Simulators  (UTSS) 
Program. 

The  F-14D  Trainer  System  includes  five  trainers  located  at  NAS  Oceana, 
VA,  and  five  trainers  located  at  NAS  Miramar,  CA.  There  is  a  dual  dome 
Weapon  System  Trainer  and  three  mission  Flight  Trainers  at  each  location. 
The  F-14D  Trainer  Threat  Environment  Request  for  Proposal  Requirements  are 
presented  in  Appendix  A,  for  reference.  As  the  development  of  the  F-14D 
Trainer  Program  progressed  certain  factors  regarding  the  threat  environment 
envolved.  Issues  regarding  threat  fidelity,  validation,  memory  require¬ 
ments,  computational  time  and  systems  architecture,  identified  the  need  for 
more  detail  in  the  original  Contract  Request  for  Proposal  Specification. 

The  NAVAIRDEVCEN  defines  the  UTSS  concept  as  a  Threat  Environment 
Development  Process.  The  NAVAIRDEVCEN  identifies  the  final  product  as  a 
catalog  of  threat  models,  including  high  and  low  fidelity  threat  models, 
classified  and  unclassified  threat  models  and  models,  provided  in  FORTRAN 
software  and  in  ADA  software.  The  development  process  would  include  the 
generation  and  update  of  Systems  Performance  data  and  curves  to  be  used  in 
the  generation  of  the  treat  model.  The  process  will  also  include  the  iden¬ 
tification  of  specific  data  sources  to  be  used  in  the  generation  of  the 
threat  models,  the  validation  of  the  threat  models  in  an  off-line  computer, 
and  maintenance  of  the  threat  environment,  including  strict  configuration 
management.  As  the  Universal  Threat  System  for  Simulation  (UTSS)  Program 
progressed  certain  threat  environment  issues  evolved  identifying  the  need 
for  more  specific  detail  regarding  mission  requirements,  threat  fidelity, 
model  features,  threat  model  data  and  validation  methodology. 

This  report  is  intended  for  all  flight  simulation  engineers  requiring 
simulated  threat  models  in  their  facilities. 
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FIGURE  1  THREAT  ENVIRONMENT  DEVELOPMENT  PROCESS 


Figure  2.  Pictorial  of  the  Tactical  Environment. 
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1 . 3  CONCLUSIONS  AND  RECOMMENDATIONS 

The  generation  of  a  threat  environment  Request  For  Proposal  (RFP)  for  a 
trainer  or  research  flight  simulator,  requires  the  inclusion  of  the  training  or 
mission  tasks,  threats  required  to  accomplish  the  tasks,  fidelity  of  the  threats 
to  accomplish  the  tasks  in  an  optimum  manner,  and  identification  of  the  threat 
model  data  sources. 

Providing  the  threat  System  Specification  (real  world  data  to  generate  the 
threat  model),  and  the  specific  model  features  required  to  meet  the  fidelity 
requirements,  are  valuable  inputs  in  obtaining  a  high  quality  threat  environ¬ 
ment.  The  Systems  Specification  is  used  to  validate  the  threat  model.  This 
information  is  difficult  to  obtain  in  a  reasonable  schedule.  It  must,  however, 
be  either  provided  in  the  RFP,  or  the  contractor  must  be  required  to  provide  the 
details  early  in  the  threat  environment  development.  Providing  the  general 
methodology  in  which  the  government  will  use  to  validate  the  threat  models  must  be 
in  the  RFP  to  emphasize  the  fact  that  valid  models  are  expected,  as  the  product. 

Requiring  a  specific  design  schedule  in  the  RFP,  for  presenting  analysis  of 
the  Systems  Architecture,  Threat  Memory  and  Computation  Time  and  Model 
Architecture  designs,  is  important  so  that  the  threat  environment  development  is 
in  agreement  with  the  governments  desires. 
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2.C  T'^reat  Environment  Performance  Specification 

Information  required  in  the  Threat  Environment  Specification  Section  of  the 
Request  For  Proposal  should  include  the  Training  Mission  Requirements,  Threat 
Types,  Systems  Performance  Specification  (Threat  Model  Features  &  Threat 
Fidelity  Requirements),  Threat  Data  Source,  and  Threat  Validation  Methodology. 
Each  of  these  subjects  will  be  discussed  in  this  section  of  the  report. 

2.1  Training  Mission  Requirements 

The  specific  mission  scenarios  or  training  missions  should  be  identified  in 
the  RFP  to  help  bound  the  Threat  Environment  requirements.  For  example,  if  a 
air  combat  maneuvering  (ACM)  mission  is  required,  then  high  fidelity  adversary 
aircraft  models  are  required.  Training  missions  include  Familiarization,  Basic 
Instruments,  Radio  Instruments,  Airways  Navigation,  Operational  Navigation, 
Formation,  Night  Familiarization,  Air-to-Air  Gunnery,  Air-to-Air  Weapon 
Delivery,  Air-to-Ground  Weapon  Delivery,  Air-to-Surface  Weapon  Delivery,  Carrier 
Landing,  Air  Escort,  Threat  Suppression,  Mission  Support,  and  Air  Combat 
Maneuvering. 

Not  all  these  training  missions  need  threats,  so  it  is  important  to  iden¬ 
tify  the  specific  mission  requirements  for  a  specific  RFP  and  to  identify  the 
required  tahreats  to  accomplish  the  mission  objectives. 

A  second  level  of  training  missions  might  be  useful.  For  example.  Table  1, 
extracted  from  an  Information  Spectrum  Incorporated  UTSS  presentation  details 
trainer  mission  tasks,  typical  activities  under  the  trainer  missions,  and  typi¬ 
cal  ownship  aircraft  used  for  these  activities. 

2.2  Threat  List  Requirements 

For  each  training  mission  identified  in  the  RFP,  a  list  of  specific  threats 
required  to  accomplish  the  mission  should  be  generated. 

The  approach  used  in  the  F-14D  Trainer  RFP,  as  detailed  in  Appendix  A,  was 
to  identify  an  overall  threat  environment  support  for  all  F-14D  aircraft 
training  mission  tasks.  This  threat  environment  identified  the  need  of  32 
aircraft  types,  18  antiship  missile  types,  24  air-to-lir  missile  types,  18 
surface-to-air  missile  types,  12  ship  types,  128  ground  site/platform  types,  24 
jammer  types,  and  128  radar/missile  system/fire  control  system  types.  Shortly 
into  the  program  the  specific  threats  for  each  category  were  identified  by  the 
F-14D  Fleet  Project  Team.  This  list  is  presented  in  Appendix  B.  This  is  a  good 
list  of  threats  in  which  a  person  can  pick  and  choose  for  typical  training 
missions . 

Most  trainer  programs  do  not  require  a  full  threat  environment.  Providing 
a  large  threat  environment  is  expensive,  so  it  is  important  to  correlate  the 
specific  required  threats  to  the  trainer  missions.  Selective  threat  type  and 
their  NATO  names  are  presented  in  Figure  3- 
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Table  1.  Generic  Mission  i)efinition  for  UTSS  FEA. 
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NATO  NAMES 


BOHBER/STRIKE  AIRCRAFT 


BACKFIRE  -  TU-22M 
BADGER  -  Tu-16 
BEAR  -  Tq-20/Tu-142 
BISON  -  Mya-4 

BLACKJACK  -  Advanced  Strategic  Bomber 
BLINDER  -  Tu-22 
BREVER  -  Yak- 28 

SPECIAL-HISSION  CARGO/TRANSPORT  AIRCRAFT 

COOT  -  11-20 
CRATE  -  11-14 
CUB  -  An-12 

PIGHTER/PIGBTER-ATTACK  AIRCRAFT 


FENCER  -  Su-24 
FIDDLER  -  Tu-28 
FIREBAR  -  yak-28P 
FISHBED  -  HlG-21 
FITTER  -  Su-20/22 
FLAGON  -  Su-15 
FLANKER  -  Su-27 
FLOGGER  -  HlG-23/27 
FORGER  -  Yak-38HP 
FOXBAT  -  MiG-25 
FOXHOUND  -  MlG-31 
FROGPOOT  -  Su-25 
FULCRUM  -  MiG-29 

HELICOPTERS 


HALO  -  Ml-26 
HAVOC  -  Ml -28 
HAZE  -  MI-14 
HELIX  -  Ka-27 
BIND  -  Hi-24 
HIP  -  Ml-8 

HOKUM  -  Advanced -Technology  Helicopter 

ROOK  -  Mi -6 

HOOP  -  Hi-29 

HOPLITE  -  Ml -2 

HORMONE  -  Ka-25 

HOUND  -  Ml -4 


Figure  3.  Threat  NATO  Names  (sheet  1  of  2) 
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MI SCELLANEOUS/HARITIHE  AIRCRAPT 

MAIL  -  Be-12 
MAINSTAY  -  11-76 
MAY  -  11-38 
MOSS  -  Tu-126 

SURFACE-TO-AIR  MISSILE  SYSTEMS  (UNO) 

SA-1  (GUILD)!  Yo-Yo  Radar 

SA-2  (GUIDELINE):  Pan  Song  and  Spoon  Rest  Radars 
SA-3  (GOA):  Low  Blow  and  Flat  Face  Radars 
SA-4  (GANEP):  Pat  Hand  Radar 
SA-5  (GAMMON):  Square  Pair  Radar 
SA-6  (GAINFUL):  Straight  Plush  Radar 
SA-7  (GRAIL):  IR  missile 

SA-8  (GECKO):  Land  Roll|  Thin  Skin,  Flat  Pace  and  Long  Track  Radars 
SA-9  (GASKIN):  IR  missile 
SA-10  (No  NATO  name) 

SA-n  (No  NATO  name) 

SA-X-12  (No  NATO  name) 

SA-1 3  (GOPHER)  IR  missile 
SA-14  (No  NATO  name)  IR  missile 

SURFACE-TO-AIR  MISSILE  SYSTEMS  (NAVAL) 

SA-N-1  (GOA):  Peel  Group  Radar 
SA-N-3  (GOBLET):  Head  Light  Radar 
SA-N-4  (GRECHKO):  Pop  Group  Radar 
SA-N-5  (GRAIL):  IR  missile 
SA-N-6  (GRUMBLE):  Top  Dome  Radar 
SA-N-7  (GADFLY):  Front  Dome  Radar 
SA-N-9  (No  NApO  name):  Cross  Svord  Radar 


Figure  3.  Threat  NATO  Names  (sheet  2  of  2) 
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2.3  THREAT  SYSTEM  SPECIFICATIONS 

The  Threat  System  Specification  is  defined  as  the  real  world  data 
describing  the  performance  of  a  threat  to  enable  modeling  of  this  threat.  The 
generated  threat  model  is  measured  against  this  real  world  data  during  the  vali¬ 
dation  process. 

(a)  Aircraft  System  Specification 

Typical  Adversary  Aircraft  System  Performance  Specification  Curves  are 
presented  in  Figure  4.  These  curves  are  a  representative  sampling  of  the  curves 
required. 

(b)  Missile  System  Performance  Specification 

Table  2  details  the  general  missile  performance  specifications  for 
missiles  launched  at/by  ownship  and  missiles  not  launched  at/by  ownship. 

A  value  is  required  for  each  specific  missile.  A  tolerence  is  presented  for 
each  value  to  provide  the  allowable  difference  between  an  existing  model  value 
and  the  required  model  value,  as  well  as  differences  between  reference  models. 

(c)  Ground  Based  (EW)  Surface-to-Air  Missile  Site  System  Specifications 

Table  3  details  the  general  ground  based  missile  site  system  specifi¬ 
cations  that  should  be  modeled  to  obtain  the  appropriate  fidelity. 

(d)  Aircraft  Gun  System  Performance  Specification 

Table  4  details  the  performance  specification  for  aircraft  gun  systems. 


10 
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Figure  4.  F-14D  Trainer  Threat  Validation  Procedure 


Table  2  Missile  Systems  Specifications. 
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lABte  2  Missile  Systems  Specifications  (Contd). 
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2.4  THREAT  MODEL  FEATURES 

The  threat  model  features  are  the  requirements  that  the  threat  model 
must  include  for  the  model  to  replicate  the  real  world  data  with  the  fidelity 
required  to  accomplish  the  training  task. 

(a)  Aircraft  Model  Features 

Table  5  details  the  general  aircraft  features  that  should  be  modeled 
to  obtain  the  appropriate  fidelity.  This  information  was  provided  by  Tom 
Galloway  (NTSC).  The  features  are  needed  in  four  categories  of  aircraft  models; 
Beyond-Visual-Range,  Within-Visual-Range ,  Close-In-Combat  and  Ownship. 
Beyond-Visual-Range  Aircraft  are  defined  as  aircraft  that  are  at  least  15  miles 
from  the  ownship  aircraft.  Close-In-Combat  Aircraft  are  defined  as  aircraft 
that  the  ownship  would  specifically  engage  in  an  air-to-air  combat  maneuvering 
battle.  Within-Visual-Range  aircraft  are  defined  as  those  aircraft  that  are 
less  than  15  miles  from  the  ownship,  but  will  not  engage  the  ownship  in  air- 
to-air  combat  maneuvering.  Both  Close-In-Combat  and  Within-Visual-Range 
aircraft  may  be  Interactive  Aircraft.  Interactive  Aircraft  know  where  other 
aircraft  are  in  the  threat  environment  and  can  fire  missiles  at  the  ownship. 

(b)  Missile  Model  Features 

Table  6  details  the  general  missile  features  that  should  be 
modeled  to  obtain  the  appropriate  fidelity.  Missile  features  are  presented  in 
two  categories;  missile  launch  at/by  ownship,  and  missile  not  launched  at/by 
ownship. 


(c)  Ground  Based  (EW)  Surface-to-Air  Missile  Site  Features 

Table  7  details  the  general  ground  based  missile  site  features  that 
should  be  modeled  to  obtain  the  appropriate  fidelity. 
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2.5  THREAT  FIDELITY  REQUIREMENTS 

Once  the  trainer  mission  requirements  are  determined  and  the  threats 
required  to  accomplish  the  trainer  missions  are  determined,  the  fidelity 
requirement  of  these  threats  must  be  determined.  Threat  fidelity  is  the 
deviation  that  is  allowable  from  the  real  world  data  describing  the  performance 
of  a  threat.  Ideally,  all  threats  would  be  modeled  to  a  high  fidelity;  however, 
computational  capabilities  of  the  typical  simulation  computers  do  not  allow  all 
high  fidelity  models.  For  example,  the  F-14D  Trainer  high  fidelity 
Close-In-Combat  threat  aircraft  model,  requires  one  Gould  32/67  computer  for  each 
model.  If  35  of  these  high  fidelity  models  were  required  in  the  threat  environ¬ 
ment,  then  35  of  these  computers  would  be  required. 

This  section  of  the  report  will  detail  fidelity  requirements  for  a 

range  of  high  and  low  fidelity  threats  including  aircraft,  missiles, 

ground-based  (EW)  missile  sites,  radar  and  guns. 

(a)  Aircraft  Fidelity  Requirements 

Fidelity  Requirements  are  needed  in  four  categories  of  aircraft; 
Beyond-Visual  Range,  Within-Visual  Range,  Close-In-Combat  and  Ownship. 

Table  8  provides  the  specific  aircraft  fidelity  requirements  for 
the  four  categories  of  fidelity. 

The  F-14D  Trainer  System  Specification  provided  detailed  fidelity 
requirements  for  ownship  (Appendix  C  ),  but  neglected  to  provide  fidelity 
requirements  for  the  other  three  categories.  This  technically  allowed  the 
contractor  to  provide  threat  models  with  any  fidelity  their  conscience  would 
allow . 


(b)  Missile  Fidelity  Requirements 

Missile  Fidelity  Requirements  are  needed  in  two  categories; 
missile  launched  at/by  ownship,  and  missile  not  launched  at/by  ownship. 

Table  9  provides  specific  Missile  Fidelity  Requirements.  The  para¬ 
meters  identified  are  based  on  the  NAVAIRDEVCEN  Low  Cost  Validation  of  a  Blue 
and  Red  TACTS  Range  missile  model.  A  selective  minimal  number  of  critical 
parameters  were  measured  to  provide  validation  of  the  missile  models  at  a  reaso¬ 
nable  cost.  Specific  missile  model  parameters^  to  develop  an  algorithm  that 
would  provide  the  appropriate  fidelity  requirement  are  presented  in  Table  10. 

(c)  Ground-Based  (EW)  Surface-to-Air  Missile  Site  Fidelity  Requirements 

Table  11  details  tne  general  ground  based  Missile  Site  Fidelity 
Requirements . 
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Table  9.  Missile  Fidleity  Requirements 
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Table  10.  Specific  Missile  Parameters  (Contd). 
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2.6  THREAT  MODEL  DATA 

Identifying  threat  reference  data  sources  is  a  key  element  in  developing 
accurate  threat  simulators  for  training.  Alfred  Cramp,  TACTS/ACMI  Range  Threat 
Environment  Simulation  Program  Manager,  has  identified  the  following  sources  for 
threat  system  reference  data.^ 

Threat  (Red/Orange)  Air-to-Air  Guided  Weapons 

-  U.S.  Air  Force  Foreign  Technology  Division  (FTD),  Wright  Patterson 
AFB,  OH 

-  TRAP  Simulations  &  Data  Packages 

-  FTD  Air-to-Air  Guided  Weapon  Documents 

Threat  (Red/Orange/Gray)  Land  Based  Surface-to-Air  Missiles 

-  U.S.  Army  Missile  and  Space  Intelligence  Center  (AMSIC),  Redstone 
Arsenal,  Huntsville,  AL 

-  IMARS  and/or  MISSIM  Models  (if  available) 

-  DIA  Documents 

-  ESAMS  Simulations  and  Documentation  (Updated  TACZINGERS  &  SAMS), 
SURVIAC,  Wright  Pat  AFB 

-  SIMVAL  Simulations  and  Documentation,  Wright  Pat  AFB 

Threat  (Red/Orange)  Anti-Air  Artillery  (AAA) 

-  U.S.  Army  Foreign  Science  and  Technology  Center  (FSTC),  Charlotte,  VA 

-  RADGUN  Simulations  and  Data  Bases 

-  DIA  Documentation 

Threat  (Red/Orange)  Naval  SAMs  and  AAAs 

-  U.S.  Navy  Naval  Technology  Intelligence  Center,  Washington,  D.C. 

-  NSAM  Simulations 

-  DIA  Documentation 

-  FSTC 

-  RADGUN  Simulations  and  Data  Bases  (if  available) 

General  Threat  Data 

-  MCM-3-1  Document  [Note:  Coarse  data;  No  Contractor] 

-  EWIR  Data  Bases  [Note:  Includes  Kilting  Data;  Contractor  and  No 
Contractor  Versions] 

-  DIA  Documentation 

Friendly  (Blue/Gray)  Air-to-Air  Weapons 

-  AIM-7E-2,  7F  Sparrow 

-  Naval  Research  Lab  (NRL;  Original  Source  of  Data) 

-  Naval  Weapons  Center  (NWC) 

-  Pacific  Missile  Test  Center  (PMTC) 

-  AIM-7M  Sparrow 

-  PMTC  (Note:  model  performance  differs  significantly  from  those  above; 
JTCG  Validation  of  near-real-time  or  faster  AIM-7F  models  against 
telemetry  data  in  the  early  80’s  indicated  PMTC  model  performance 
was  worst  among  available  models;  TACTS  AIM-7F  was  chosen  as  most 
accurate . 
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-  AIM-54A/C  Phoenix 

-  Hughes  Simulation  and  Documentation 

-  Naval  Air  Development  Center  (NADC)  Simulation  and  Documentation 

-  AIM-9D/G/H/L/M  Sidewinder 

-  NWC  Simulations  and  Documentation 

-  AIM-9J/P/N  Sidewinder 

-  Eglin  AFB  Simulations  and  Documentation  (Note:  Provide  increased 
aero  performance  over  NWC  baseline) 

-  AIM-120  AMRAAM 

-  Eglin  AFB  Simulation  and  Documentation 

-  Hughes  Simulation  and  Documentation  (Original  Source) 

-  Sverdrop  Simulation  Enhancements  (Build  on  Hughes  Model) 

-  M61-A1  Guns 

-  Eglin  AFB  GAMES  Simulation  and  Documentation  (Original  source; 
POOl  derivative) 

-  GAU-8  Guns 

-  Eglin  AFB  &  Nellis  AFB  Documentation 
Friendly  Air-to-Sur face  Weapons 

-  AGM-45A/B  Strike 

-  NWC  Simulation  and  Documentation 

-  AGM-88  HARM 

-  John  Hopkins  Univ . /Applied  Physics  Lab  (JHU/APL)  Simulation  and 
Documentat ion 

-  NWC  Documentation 

-  Laser  Guided  Bombs 

-  MK-82/83/84  Paveway  II  Simulation  and  Documentat ion-NWC 

-  AGM-123  Skipper  Simulation  and  Documentation  -  NWC 

-  Air  Force  Peculiar  Sims  and  Doc  -  Eglin  AFB  ?? 

-  AGM-84  Harpoon 

-  PMTC  Simulation  and  Documentation 

-  Center  for  Naval  Analysis  (CNA)  Prob  of  Acquisition  Model  and 
Documentation 

-  Mac  Air  Documentation 

-  JHU/APL 

-  DELEX 

-  Bombs /Mines /Rocket s  -  No  Drop  Weapon  Scoring 

-  Navy  weapons:  Data  from  NATC  and/or  NSWC  (Dahlgren) 

-  Air  Force  weapons:  Data  from  Eglin  AFB 

-  Tactical  Air  Launched  Decoy  (TALD) 

-  Brunswick  model  (Not  Deliverable  to  Government) 

-  NADC,  NATC,  NSWC  (Strike  U.,  Fallon,  NV) .Documentat ion 
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Friendly  Naval  Surface-to-Ax.  Weapon^ 

Naval  SAMs  and  AAAs 

Naval  Surface  Weapons  Center  (  NSWC),  Dahlgren,  VA 

Other  Friendly  (Blue/Gray)  Weapons 

Simulation  and  Documentation  -  Lead  Activity 
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2.7  THREAT  VALIDATION  METHODOLOGY 

The  majority  of  flight  simulation  threat  models  have  not  been  validated. 

Usually  the  threat  environment  is  exercised  flying  a  typical  mission  scenario 
and  subjectively  viewing  the  threat  model  performance.  The  NAVAIRDEVCEN  has 
identified  a  need  for  measuring  a  typical  threat  model  against  the  threats  real 
world  performance  data  (identified  in  the  Systems  Performance  Specification)  in 
an  off-line  computer,  using  the  fidelity  requirements  as  the  allowable 
deviation.  This  Threat  Model  Validation  Concept,  generated  for  the  F-14D 
Trainer  Program,  is  illustrated  in  Figure  5.  For  example,  as  detailed  in 
Reference  a  TACTS  Range  AIM-9L  missile  model  was  measured  against  the  Naval 
Weapons  Center  (China  Lake)  reference  model,  using  nine  validation  check  cases. 

Several  check  cases  reflecting  various  geometries  and  kinematic  conditions  must 
be  examined  to  explore  resulting  weapon  performance. 

The  AIM-9L  missile  parameters  used  in  the  validation  included  intercept 
time-of-flight ,  velocity  at  intercept,  reason  for  miss,  maximum  range  and  mini¬ 
mum  range.  The  results  of  the  TACTS  Range  AIM-9L  candidate  model  were  measured 
against  the  China  Lake  AIM-9L  reference  model  to  determine  the  percenage  of  deviation. 
This  deviation  was  in  turn  measured  against  an  allowable  deviation  specified  as 
part  of  the  fidelity  requirements.  A  block  diagram  similar  to  the  one 
illustrated  in  Figure  5  should  be  identified  in  the  RFP  to  provide  guidance  to 
the  contractor  regarding  the  methodology  used  to  validate  their  threat  models, 
the  validation  parameters,  allowable  deviations  from  reference  data,  and  a  sche¬ 
dule  for  the  process  to  occur. 

3.0  THREAT  ENVIRONMENT  DEVELOPMENT 


The  Threat  Environment  Development  Request  for  Proposal  should  include  a 
Performance  Specification,  but  should  not  dictate  the  design.  However,  certain 
design  criteria  must  be  identified  to  provide  for  an  optimum  system.  The  Threat 
Environment  Systems  architecture,  computer  memory  requirements,  threat  com¬ 
putational  time  requirements  and  model  architecture,  are  some  of  these  elements 
that  should  be  mentioned  in  the  RFP.  This  section  of  the  report  will  discuss 
these  design  parameters. 

In  general,  it  would  be  useful  to  present,  in  the  RFP,  the  important 
features  required  in  the  design  of  a  threat  environment,  such  as  the  model  com¬ 
putational  time  and  memory  requirements,  and  provide  a  check-off  list  of  when 
the  contractor  is  expected  to  provide  the  details  of  these  design  parameters. 
Request  for  these  design  details  during  the  F-14D  Trainer  development  program 
were  not  always  accommodated. 
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Figure  5.  F-14D  Trainer  Threat  Validation  Procedure 
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3.1  SYSTEMS  ARCHITECTURE 

The  systems  architecture  depends  on  many  factors  including  the  training 
tasks,  threat  types,  number  of  threats,  and  their  respective  fidelity  require¬ 
ments.  As  summarized  in  Figure  6,  a  careful  trade-off  of  the  threat  system 
architecture  design  factors,  such  as  computer  resources,  computer  configuration. 
Bus  configuration,  processing  time  techniques,  memory  expansion  techniques,  I/O 
techniques,  and  model  transition  techniques,  must  be  analyzed  to  identify  a  com¬ 
puter  system  that  will  provide  the  correct  computational  capability  required. 

Model  transition  refers  to  the  situation  in  which  an  active  model  is  converted 
from  a  high  fidelity  to  a  low  fidelity  model,  or  visa  versa,  during  an  active 
mission  scenario.  The  RFP  should  identify  this  need,  and  require  a  trade-off 
analysis  be  presented  at  the  Preliminary  Design  Review.  The  contractor  should 
provide  a  preliminary  copy  of  the  Math  Model  Report,  as  early  as  possible,  so 
that  the  government  can  provide  inputs  to  the  design  approach.  A  typical 
MIL-STD  2167  review  schedule  is  presented  in  Figure  7  with  selective  threat 
environment  design  factors  required. 

3.2  THREAT  MEMORY  AND  COMPUTATIONAL  TIME  REQUIREMENTS 

The  Threat  Model  Memory  and  Computational  Time  Requirements  is  driven  by 
model  fidelity  and  the  number  of  simulations  running  simultaneously.  DOD 
Standard  2167  requires  this  information  to  be  identified  in  the  Software  Design 
Document  (Data  Item  Description  No.  DI-MCCR-80012A)  which  is  presented  at  the 
Preliminary  Design  Review  and  the  Critical  Design  Review.  It  is  important  to 
require  this  information  periodically  to  insure  that  the  threat  environment 
design  is  sound.  A  statement  in  the  RFP  identifying  the  requirement  to  present 
this  information  at  the  Preliminary  and  Critical  Design  Reviews  will  emphasize 
the  point. 

3.3  MODEL  ARCHITECTURE 

The  two  main  design  approaches  utilized  in  the  specific  design  of  a  threat 
environment  are;  (1)  a  generic  algorthra  in  which  parameters  are  incorporated  to 
define  a  specific  threat,  and  (2)  a  threat  model  that  simply  defines  a  specific 
threat.  The  generic  algorithm  tends  to  be  a  more  flexible,  simpler,  less  costly 
approach,  but  requires  more  computer  assets  and  provides  less  fidelity  than  the 
stand-alone  model  approach.  It  is  important  to  clearly  define  the  threat 
environment  fidelity  requirements  and  the  features  required  in  the  models,  so  the 
contractor  will  select  the  correct  model  architecture  for  the  effort. 
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Figure  6.  Threat  Enviromment 
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Figure  7.  MIL  STD  2167  Review  Schedule  with  Design  Factors  Requested  DOD  STD  2167A. 
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F-14D  TRAINER 
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THREAT  ENVIRONMENT 
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3. 1.5. 6. 3  Tactical  Environment.  -  The  tactical  environment  of 

the  trainer  shall  encompass  the  trainer's  simulated  geographic  domain  <as 
defined  in  3. 1.5.6).  The  tactical  environment  shall  simulate  the  effects 
of  the  earth’s  curvature  including  extreme  latitudes.  Variable  day/night 
meterol ogi cal  conditions  shall  be  included  with  a  corresponding  effect  on 
the  tactical  environment.  The  tactical  environment  shall  also  simulate 
the  f ol 1  owing; 

(a)  Operational  air  threats 

(b)  Operational  surface  threats 

(c)  Operational  ground  threats 

(d)  Active  emitters 

(e)  IFF  responses 

(f)  Communication/Radio  navigation  stations 

(g)  Active  countermeasures 

(h)  Passive  countermeasures 

(i)  Air-to-air  missiles 

(i)  Ai r-to-surf ace  missiles 
(i)  Air-to-ground  missiles 

(l)  Surface-to-air  missiles 

(m)  Ground-to-ai r  missiles 

(n)  Surface-to-surface  missiles 

(o)  Ground-to-surf ace  missiles 

(p)  Data  Lin)  <Linl;  4A,  JTIDS) 

<q)  Radar  Deacon  Forward  Air  Control -Taroet  Data  Communicator  (A-6F 

Or,  1  y ) 

3. 1.5. 6. 3.1  Tactical  Gaming  Area.  -  Tactical  gaming  areas  shall  be 
selectable  by  the  i nstructor /operator .  The  tactical  gaming  area  shall 
encompass  air  space  from  ground/sea  level  to  an  altitude  of  150,000  feet 
with  a  ground  range  of  2t'0i;i  nm  by  2000  nm.  Calculations  for  the  tactical 
gamjng  area  shall  be  in  accordance  with  3.1.5.1.10.2 

atmospher  1  c/geographi  c  simulation  throi.tgh  3.1.5.1.10.6  magnetic  variation. 
Control  of  the  tactical  environment  shall  be  accomplished  at  the  IDS 
consol e . 
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Threats.  -  Threats  shall  consist  of  the  following: 


(a) 

Air  Platforms 

(Aircraft) 

(b) 

Surface 

Platforms  (Ships) 

(c  ) 

Ground 

FI atf or 

ms 

(d) 

Ground 

Si  tes 

(6) 

Ai r-to- 

Air  Mis 

si  1  es 

<f  ) 

Ai r-to- 

Surface 

Mi  ssi 1 es 

<Q) 

Ai r-to- 

Ground 

Mi ssi 1 es 

<h) 

Surf ace 

-to-Ai r 

Mi ssi 1 es 

<i  > 

Ground- 

to-Ai r 

Mi ssi 1 es 

(-1  > 

5ur  face 

--to-Sur 

face  Ml ssi 1 es 

(»  ) 

Ground- 

to-Sur f 

ace  Mi ssi les 

( 1 

Decoys 

Cop7  rrrondblo  te  DhC  (fern  no? 

permit  fully  legible  reproductcn 
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A  sitf?  is  the  simLilated  location  of  anv  system  represented  by  a 
.iammer,  radar,  missile  system,  missile  launch  comple;-.  or  -fire  control 
system  which  remains  -fixed  during  the  simulated  scenario. 

A  plat-form  is  the  simulation  of  ground,  surface  or  air  vehicles 
associated  with  any  system  represented  by  a  Jammer,  radar,  missile  sys*  eni 
or  fire  control  system  which  have  the  capability  to  move  during  the 
simulated  scenario. 

It  shall  be  possible  to  detect  these  threats  by  the  appropriate 
ownship  sensors  as  defined  in  the  sensor  paragraphs  specified  herein. 
Sensor  detection  of  threats  shall  replicate  that  achieved  with  the 
operational  equipment  aboard  the  design  basis  aircraft.  Probability  of 
detection  shall  be  based  on  threat  range,  aspect,  el ectromagnet i c 
emission,  day/night  metercl  ogi  cal  conditions  and  position  from  uwriship. 

Targets  are  defined  as  any  threat  that  can  be  engaged  and  destroyed 
bv  ownship.  Targets  are  a  subset  of  threats  and  include  all  of  the  above 
except  air-to-air  missiles  and  surface-to-air  missiles.  Emitters  shall 

consist  of  Jammers,  radar  systems  and  el ectromagnet i c  guidance  systems. 
The  simulation  shall  correlate  active  emitters  with  threats. 

It  shall  be  possible  to  place  the  following  number  of 
targets/parameters  (as  a  minimum)  within  any  scenario  at  anv  locntjon 
either  during  the  plan  modes  or  during  the  execution  of  a  scenario; 


Aircraft 

96 

Mi ss i 1 es 

Ground 

(movi ng ) 

12 

Ground 

(fixed) 

48 

eam/aaa 

Si  tes 

48 

Surface 

(ships) 

43 

Weather 

Patterns 

12 

The  instantaneous  simultaneous  target/parameter  requirements  are  specified 
in  the  Threat  and  individual  subsystem  paragraphs. 

The  visual  system  shall  dynamically  compute  which  targets  to  display 
to  the  aircrew  as  a  result  of  range,  position  and  its  threat  priority  to 
ownshi p . 

3.  1 . 5.  6. 3.  2.  1  Threat  Database.  -  The  paramipters  necessary  to  model 
threats  and  emitters  shall  be  maintained  in  the  trainer's  oriline  database. 
The  simulation  program  shall  provide  the  instructor/operator  with  the 
capability  to  assign  specific  emitters  to  individual  threats  or  a  group  of 
threats  during  the  plan  mode,  while  the  training  mission  is  underway,  or 
shall  allow  the  computation  subsystem  to  allocate  emitters  to  threat?  via 
a  default  configuration  assignment.  The  following  data  base  shall  br 

pr ovi ded : 
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<a)  Airborne  Threat,s: 


(1)  32  types  o-f  Airborne  Plat-forms 

(2)  18  types  of  Antiship  Missiles 

(aa)  Ai r-to-Sur f are  Missiles 
(bb>  Surf ace-to-Surf ace  Missiles 

(3)  24  types  of  Air-to-Air  Missiles 

<4)  18  types  of  Surf ace-to-Ai r  Missiles 

(b)  Surface  Threats  -  12  types  of  surface  platforms  (F14) 

-  37  types  of  surface  platforms  (A6) 

(c)  Ground  Threats  -  128  types  of  ground  si tes/pl atf orms 

(d)  Emitters; 

(1)  24  types  of  Jamming  techniques 

(2)  128  types  of  radar,  missile  systems  and  fire  control 
systems. 

The  threats  to  be  provided  for  the  data  base  will  be  chosen  bv  the 
procuring  activity  from  the  threat  listings  in  Appendix  VI. 

3.  1 . 5.  6. 3. 2.  2  Threat  Tactical  Capabilities.  -  Threats  shall  be* 
capable  of  Joint  or  independent  ooeration.  These  threats  shall  ha.'e 
tactical  capabilities  that  fall  into  one  of  the  following  categories; 

(a)  Interactive  Threats  -  An  interactive  threat  shall  male  a 

tactical  analysis  of  the  scenario  based  on  visual  limits, 
passive  and  active  sensors  and  data  1  i  nl: /command  control 
information.  The  threat  shall  employ  its  performance 
char ac t er i st i cs .  sensors,  weapons,  and  defensive  countermeasur es 
to  survive  and  accomplish  its  mission.  There  shall  be  three 
levels  of  threat  capabilities  which  shall  vary  the  speed  and 
effectiveness  of  the  threat's  reaction  to  the  scenario  and  the 
simulation  shall  incorporate  provisions  for  the  effects  of  the 
enemy's  tactical  doctrine  upon  the  threat's  behavior.  The 
capability  shall  be  provided  for  dynamic  and  simultaneous 
simulation  of  twelve  (12)  interactive  threats  selectable  by  the 
instructor  from  the  threat  data  base. 

(b)  Preprogrammed  Threats  -  Threats  shall  perform  a  programmed 
(programmed  during  plan  mode)  course  and  mission  without 
reacting  to  changes  in  the  tactical  environment. 

(c)  Instructor  Controlled  Threats  -  The  capability  shall  be  provided 
for  the  i nstructor /operator  to  control  threats  from  the  108. 

This  capability  shall  include  independent  or  Joint  maneuvers. 

The  IDS  shall  also  provide  the  capability  for  the  instri'ctor/ 

operator  to  select  and  designate  the  lead  threat  in  each 
attaching  cel  1 . 
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3.  1 . 5.  6. 3.  2.  2.  1  Airborne  Threats.  -  Airborne  threat  simulatiort  ?hAl  1 
consist  o-f  both  -friendly  and  hostile  air  platforms,  hostile  and  friendly 
air  to  air,  air  to  ground/surface,  ground/surf ace  to  air.  ground/sor f are 
to  ground/surface  missiles  and  decoys.  The  capability  shall  be  provided 
for  dynamic  simulation  for  one-hundred-si xty  (160)  simultaneous  airborne 
threats  at  any  time  during  any  scenario.  The  160  airborne  threats  shall 
be  comprised  of  ninety-six  (96)  aircraft,  thirty-two  (32)  air-to-eurf ace 
missiles  (ASMs).  (24)  air-to-air  missiles  (AAM)  and  eight  (8) 
surface-to-air  missiles  (SAM).  Airborne  threats  shall  be  capable  of  being 
grouped  into  twelve  (12)  attacling  cells  e^ch  of  which  is  comprised  of 
four  (4)  different  threat  types.  Each  attacling  cell  shall  consist  of  one 
lead  threat  with  as  many  as  twenty-three  (23)  other  threats  in  a  slave 
relationship  with  the  lead  threat.  This  lead/slave  relationship  shall 
entail  the  slave  threat  performing  identical  maneuvers  in  consonance  with 
the  lead  threat.  The  capability  shall  be  provided  for  the  instructor  to 

vary  the  types  of  threats  in  a  cell  from  one  to  four  and  the  number  of 
slave  threats  in  a  cell  from  one  to  twenty-three.  Velocities,  altitudes, 
climb  rA<-es  and  turn  rates  of  each  air  threat  shall  accurately  simulate 
the  dynamics  and  performance  of  the  air  threats  in  the  tlirert  data  base. 

Air  threats  shall  have  varying  levels  of  tactical  capabilities  as  reouired 
by  3.  1,5. 6. 3. 2. 2 

Each  Air  Platform  shall  have  its  appropriate  sensors.  weapons/EW 
systems  and  countermeasures.  All  air  threats  shall  present  accurate 
visual  and  electromagnetic  profiles.  The  IDS  shall  contain  all  necessary 
controls  for  modifying  the  air  threat  tactical  caoabilits'  during  the  filan 
submode  and  varying  it  during  the  run  mode. 

3.  1 . 5.  6. 3. 2.  2.  1  .  1  Missile  Flvoi.it  Profiles.  -  Missiles  employed  by 
ownrship  and  threat  platform?  shall  react  real  i  sti  cal  1  v  to  change?  in  the 
tactical  environment.  Dynamic  missile  flyout  profiles  for  ownship  and 
threat  missiles  shall  be  included  for  EW  and  non-EW  environments. 
Simulation  of  missile  smol e  trails  shall  be  included.  Padar  cross 
sections  (PCS)  shall  be  included  for  ai r-to-sur f ace  cruise  missile?  and 
E’.ir  f  ac  e-to-surf  ace  cruise  missiles.  Probability  of  till  (PK)  as  wi^l  1  as 
missile  performance  char ac t er i st i cs  shall  be  included  in  the  simulation. 
These  requirements  apply  to  within  visual  range  and  beyond  visual  range 
scenar i os. 

w . 1 . 5. 6. 3. 2. 2. 2  Surface  Threats.  -  Surface  threats  shall  be 
comprised  of  friendly  and  hostile  surface  platforms.  Each  surface  threat 
shall  have  appropriate  sensors,  weapons/EW  systems  and  countermeasures. 

All  surface  threats  shall  present  accurate  visual  and  electromagnetic 
profiles.  Surface  threat  headings/courses  and  speeds  shall  simulate  the 
performance  and  characteristics  of  those  surface  threats  in  the  threat 
data  base.  The  capability  shall  be  provided  for  the  dynamic  simulation  of 
twelve  (12)  surface  threats  si mul taneousl y  at  any  time  during  any 
scenario.  Ship  threats  shall  have  varying  levels  of  tactical  capabilities 
as  required  by  3. 1 . 5. 6. 3. 2. 2. 

1 . 5. 6. 3. 2. 2. 3  Ground  Threats.  -  Ground  threats  shall  be  comprised 
o+  -t^riendlv  and  hostile  ground  platforms  and  sites.  Each  ground  threat 
shall  have  its  appropriate  sensors  and  weapons/EW  systems.  All  ground 
threats  shall  present  an  accurate  visual  and  electromagnetic  profile. 
Ground  threats  shall  simulate  the  character i sti  cs  of  those  ground  threats 
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in  the  threat  data  base.  The  capability  shall  be  provided  ■for  the  dvnamir 
-3  mil]  r'l  1  on  of  twelve  (12)  active  ground  threats  si  mul  taneousl  v  at  any  tifr<e 
ditring  any  scenario.  Ground  threats  shall  have  varying  levels  of  tactical 
capabilities  as  required  by  3. 1 . 5. 6. 3. 2. 2. 

3 .  1 . 5. 6. 3. 2 . 3  Electronic  Warfare  and  Weapon  Simulations.  -  Weap  .'n 
and  electronic  warfare  simulations  employed  in  these  trainers  shall 
utilise  e;:isting  Government  Furnished  weapon  and  EW  simulation  software 
modules  from  the  Tactical  Aircrew  Combat  Training  System  (TACTS)  library 
to  support  simulator  operation.  This  Government  furnished  software  shall 
be  incorporated  into  the  trainers  in  accordance  with  the  Naval  Air 
Development  Center’s  "NAS  Fallon  Tactical  Aircrew  Comba<:  Training  S.  stem 
Weapon  and  Electronic  Warfare  Simulations  Interface  Soec i f i cat i on" 
(TF-2<M3-S2-15.  Rev.  K.  dated  26  November  1985).  In  addition,  the 
Contractor  shall  develop  simulations  for  weapons  and  EW  simulations  not 
currently  existing  in  the  Government’s  Tactical  Air  Training  System 
library  and  for  the  er.isting  simulations  that  do  not  meet  the  requirements 
of  this  specification.  All  Contractor  developed  weapon  and  EW  rim>ilations 
shal 1  be  in  accordance  with  NAS  Fallon’s  TACTS  Interface  Spec i f i cat i on 
( TF -20 1  3-S2- 15 .  Rev.  i;  dated  26  November  19B5)  .  Modification  of 
Government  Furnished  weapon  and  EW  simulation  software  shall  require 
approval  of  the  procuring  activity. 

1  •  u.  6 .  1  El  ec t r  on  i  c  War  f  ar e  Si  mul  at  i  on .  —  The  si  mul  at  i  on 

shall  include  the  appropriate  capabilities  and  vulnerabilities  of  the 
threats  and  ownship  to  electronic  warfare. 

The  dynamic  simulation  shall  include  the  followina  Electronic  Warfare 
Systems; 

(a)  Jammers  (e.g.  airborne  self  protection,  standof f /escort ) 

(bi  Dispensable  decov  Jammers 
<c)  Dispensable  chaff 
(d)  Dispensable  flares 

The  degree  of  degraded  per(ormarice  of  sensors,  weapon  systems,  etc., 
hall  be  determined  by  geometry,  effective  radiated  power,  mode  of 
peration.  antenna  pattern  and  field  of  view. 

Threats  shall  use  both  passive  and  active  electronic  warfare 

techniques.  The  active  techniques  shall  consist  of  emitters  with 
realistic  adjustable  power  levels. 

3. 1 . 5. 6. 3. 2. 3. 1 . 1  Jamming  Techniques.  -  Jammers  are  divided  into  two 
tiasis  categories;  (1)  Standoff  Jammer s  (S0J)/Esco’"t  Jammers,  and  f.]  Self 
^•rotection  Jammers  (SF’J).  Cooperative  Jamming  shall  be  limited  to  one 
pair  of  hostile  aircraft  at  any  time  during  the  scenario. 

3. 1 . 5. 6. 3. 2. 3. 1 . 2  Dispensable  Countermeasures.  Chaff,  Flares  and 
Oecovs.  -  Threats  and  ownship  shall  be  capable  of  deploying  chaff,  flares 

Hcicovc  as  specified  herein. 
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3.  1 . 5.  6. 3. 2.  3.  1 . 2.  1  Che^-ff  Simulation  Requirements.  -  Cha-f-f  bundles 
nd  corridors  shall  be  simulated.  All  cha-ff  dispensed  shall  have 
d.iustable  drop  rates  and  •frequency  bandwidth  responses.  Threats  shall  be 
apable  o-f  dropolno  bundle  cha-f'f  or  L'sing  forward  firing  bundle  chaff 
chaff  roctets).  Chaff  bundles  shall  have  a  Radar  Cross  Sertion  ?-LS)  of 
0  to  10.000  square  meters  and  a  bloom  time  of  from  0.1  to  lu  seconds 
bloom  time  is  the  time  from  launch  until  chaff  reaches  maximum  F:CB)  . 
all  rate  shall  be  variable  from  50  to  250  feet  per  minute.  Chaff 
orridors  shall,  be  from  1  to  100  nm  in  length  and  shall  be  formed  bv  an 
ircraft  dispensing  a  stream  of  chaff  that  shall  form  a  r  t  i  nuous 
orridor.  Decay  time  shall  be  up  to  two  hours  and  be  specified  by 

i nstructor /operator  input  with  default  to  a  standard  value. 

3. 1 . 5. 6. 3. 2. 3. 1 . 2. 2  Expendable  Jammers.  -  The  effects  of  an 
expendable  Jammer  employing  one  of  the  Jamming  types  in  the  threat  data 
base  shall  be  simulated.  Jammer  ERP  shall  be  limited  to  50  dPm. 

3. 1 . 5. 6. 3. 2. 3. 1 . 2. 3  Offboard  Decoys.  -  The  effects  of  passive 
off  board  decoys  (up  to  10)  shall  be  simulated.  The  RCE  of  tlie  decoys 
shall  be  selectable  by  the  i nstructor /operator  from  10  square  meters  to 
lO'JO  square  meters  with  a  default  value  equal  to  launching  platform  RCS. 

3.  1 . 5. 6.  3. 2. 3.  1 . 3  Effects  of  EW  on  Probability  of  till  (PI!).  - 
Friendly  and  liostile  missile  flyout  simulation  in  a  non-EW  environment 
shall  be  as  specified  in  3. 1 . 5. d . 3. 2. 2. 1 . 1 .  In  an  EW  environment  the 
misrule  flyout  profile  and  its  Pt!  shall  be  al  tered  as  a  function  of  the 
effectiveness  of  the  EW  with  correspond; ng  visual  effects. 

3. 1.5. 6. 3. 3  Instructor /Operator  Control.  -  The  instructor /operator 
shall  have  the  capability,  at  the  IQS.  of  modifying  any  threat's 
capabilitv  during  the  plan  mode  and  run  state.  Each  threat  platform  shall 
have  its  standard  si,iite  of  sensors,  weapons  and  EW  systems  modeled  in  the 
simLilation  witti  ttie  capaliilitv  for  the  instructor /operator  to  modif-/. 
select  or  char^ge  each  threat's  suite  of  sensors,  weapons  and  EW  systems. 
Each  threat  stial  1  be  capable  of  independent  maneuvering,  via  computer 
control  or  via  controls  at  the  105,  or  as  slaved  threats  to  one  or  more 
threat  formations.  The  threat  simulations  shall  accurately  model  the 
performance  and  character i sti cs  of  those  threats  in  the  threat  data  base. 
Threat  dynamics  shall  be  automatic  and  shall  require  i nstructor /operator 
intervention  only  when  a  change  from  the  preprogr ammed  parameter  is 
desired. 

3. 1 . 5. 6. 3. 3. 1  Scenario  Preparation  and  Control  for  EW.  BAMS,  AAA  and 
AI.  -  Ttie  capability  shall  he  provided  at  the  lOS  to  assign  air.  surface 
and  ground  pi atf orms/si tes  an  EW  capabilitv  consistent  with  the  enemy's 
lapab i 1 i t i es .  tactics  and  doctrine.  Similarly,  the  capabilitv  which  will 
■•Ilow  an  1  nstructor /operator  (during  scenario  preparation)  to  locate  SAMS 
»nd  AAA  sites  around  any  desired  line  of  defense  shall  be  provided. 

Ant ) -ai  rcr  af  t  artil  )pr\-  (AAA)  is  defined  as  guns  and  unguided  roc  let 
•r  1 1  on  s  dedicated  to  S'.ir  f  ace-t  o— ai  r  use.  An  airborne  intei  ceptor  (AI) 

1C  ar  aircraft  used  to  find  and  close  with  another  aircraft. 
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1  .  o.  6.  ...  ...  1 .  1  Scenario  F'r  epareit  i  on .  -  For  scenario  prepar  at  i '->0  the 
capability  shall  be  provided  to  allow  an  i nstructor /operator  the  .fnllowino 
options: 


(a) 


Assign  ECM  to  air,  surface,  or  ground  threats,  or  default  to  a 
standard  ECti  suite. 


(b)  Assign  initial  activation  times  for  ECM.  chaff,  off  board 
decoys,  flares,  and  cooperative  .iamming,  (1)  uncondi  t  i  onal  ]  \  .  or 
default  to  a  standard  range  value  between  Jamming  and  victim 
platform,  (2)  conditionally,  base»d  on  ranqe  between  spe.ifie-d 
platforms.  (3)  conditionally,  based  on  the  occurrence  of  an 
overt  event  such  as  missile  launch,  ownship  radar  mode  change, 
chaff,  off  board  decoys,  flares  or  cooperative  Jamming  or  (4) 
conditionally,  based  on  a  combination  of  range  between  two 
specified  platforms  and  an  overt  evert(s). 

(c)  Assign  one  of  three  levels  of  intelligence  to  Jammina  platform 
^5  Tollows: 

(1)  Dumb  -  Jammer  stays  in  same  mode  after  activation. 

<2)  Human  operator  -  Jammer  changes  modes  in  same  manner  as 
competent  operator . 

(3;  Computer  controlled  svstem  -  Jammer  changes  mode 

automatically  and  rapidlv  as  would  a  smart  computer  managed 
system  employing  a  loot  -through  capability, 

Ttie  instru'iitor  shall  be  able  to  ad.iusl  Jamming  power  levels  from  0  to 
d‘..m. 


Fur  (21  and  (3)  atiove,  the  actual  response  shall  be  controlled  bv  the 
simulation  system  software  by  comparing  types  of  on-board  Jammers  with 
ownship  operating  modes,  and  relative  effectiveness. 


(d)  Assign  hostile  RCE  profile  or  default  to  a  standard  value. 
Refer  to  3.  1 . 5. c. 3. 2. 3. 1 . 2. 2. 


(e)  Assign  FCE  to  passive  offboard  decoys. 

(fl  Assign  bloom  time,  fall  rate,  start  and  end  point  (corridors 
only)  and  decay  time  to  chaff  corridors  or  bundles. 


(g) 


Place  SAMS  and  AAA  sites  at  any  desired  location  within  gaming 
area  with  type  and  numbers  as  contained  in  the  threat  data  base. 


(h)  Activate  emitters  associated  with  particular  SAMS,  AAA  and  AI, 
(1)  unconditionally  at  any  time,  (2)  conditionally  based  on 
threat  envelope,  geometry  and  tactics,  or  (3)  default  to  a 
standard  range  value. 

(i>  The  capability  to  allow  missile  systems  to  be  assigned 
ail-born*?  targ*?ts  shall  be  provided. 


3 .  1 . 3 .  £  .  3 .  r .  2  Scenario  Control.  -  For  scenario  cc'nti-ol  ,  the 
cacjability  shall  be  provided  to  allow  an  i  nstructor /oneratcir  to  preempt 
any  condstirDn  or  value  which  was  assigned  during  scenario  and  a*.. si  on  a  risi.* 
value  or  conriition  wjithin  system  limitations. 


3.  1.3. 6. 3. Air  LaiTiched  Missile?.  —  Air  platf  or  ms  shall  ha\"’»  the 
can  =  bilit\’  to  launch  riissiles  aaainst  the  ownship  and  sea  taroefc  as 
def 1 ned  tel ow: 
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1  .  6.  ... ‘1.  1  Threat  Air-to-Air  tlissiltjs  (AAM)  .  -  Any  of  tlie  air 

pi av forms  shall  be  capable  of  launchina  their  appropriate  AAM®  aaainst 
ownship  and  other  air  platforms.  The  capability  shall  be  included  for 
twenty-four  (24)  AAMs  to  be-in  flight  at  any  time.  Each  AAM  shall  have 

appropriate  flight  parameters  and  performance  characteristics  for  those 
threats  in  the  threat  data  base. 

3. 1 . 5. 6. 3. 4. 2  Ownship  Air — to-Air  Missiles.  -  The  capability  shall  be 
provided  to  launch  the  types  of  missiles  defined  in  3. 1.5. 1.5. 

3- 1 . 5. 6. 3. 4. 3  Threat  Ai r-to-Surf ace  Missiles  (ASM).  -Air  platforms 
shall  be  capable  of  launching  their  appropriate  ASMs  against  all  surface 
platforms  and  the  ownship  aircraft  carrier.  Each  air  platform  shall  be 
capable  of  launching  up  to  three  (3)  ASMs  at  any  given  time.  The 
capability  shall  be  included  for  thirty— two  ASMs  to  be  in  flight  at  any 
time.  Each  ASM  shall  ha-ve  appropriate  flight  parameters  and  performance 
char ac ter i St i cs  for  those  threats  in  the  threat  data  base. 

3.  1 . 5. 6. 3. 4. 4  Ownship  Ai  r-to-Surf  ace  Missiles.  -  The  A-6F'  (ovinship) 
shall  be  capable  of  launching  the  types  of  missiles  defined  in  3.  1.5.  1.5 
of  specification  AI 2ewSTSS200. 

3. 1.5. 6. 3. 5  Gun  Simulation.  -  Any  of  the  air  platforms  shall  be 
capable  of  firing  their  appropriate  guns  at  the  ownship.  The  F-14D 
(ownship)  sttall  be  capable  of  firing  the  M61A1  2C>mm  cannon  at  any  threat. 

3.1.5.fc.3.6  Surf ace-tc-Air  Sites.  -  Surf ace-to-ai r  missile  (SAMs) 
sites  arid  ant  i -ai  r  craf  t  artillery  (AAA)  sites  shall  be  included  in  the 
simulation.  These  SAM  and  AAA  sites  shall  constitute  an  origin  for 
missile  launches  against  own  aircraft.  The  capability  shall  be  provided 
for  12  siles  to  be  active  at  any  time  during  the  mission/scenario.  These 
active  sites  shall  consist  of  SAM  sites  and  AAA  sites  in  any  combination. 
Each  site  shall  be  specified  as  ground-based  or  surface-based.  The 
electromagnetic  emission  character i sti cs  associated  with  SAM  and  AAA  sites 
along  with  their  associated  missile  flight  performance  characteristics 
shall  be  simulated. 
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3.  1.5. 6. 3.2  Threats.  The  reaui  r  ement  s  c-f  Snec  i  t  i  cat  i  on 

5CSACT100  Faragrach  3. 1.5. 6. 3. 2  shall  aoplv. 

3.  1 . 5. 6. 3. 2.  1  Threat  Data  Base.  The  reauiremente  oi' 

eci-fication  A55CSACT100  Paragraph  3.  1 . 5.  6.  3.  2.  1  shall  apply. 

3. 1 . 5. 6. 3. 2. 2  Threat  Tactical  Capabilities.  The  requirements 

Speci -f  1  cati  on  A55CSACTi00  Paragraph  3.  1 . 5.  6.  3. 2.  2  shall  apply. 

3. 1 . 5. 6. 3. 2. 2. 1  Airborne  Threats.  The  requirements  04 

leci-f  icetion  A55CSACT1<;»0  Paragraph  3.  1 . 5. 3.  2.  2.  1  shall  apply, 
immand  Options:  dB>.mpswTalJ  Keys:  X=e::it  ?=Help 

ST  2213  12-15-88  14:43  4  WEAPONS. PI 

3. 1 . 6. 1 . 1 . 4 . 1 . 6. 1 . 7  Other  Models.  Other  models  shall  include  models 

ied  -for  generating  images  used  in  tactical  training  scenarios.  Moving  and 
::ed  models  shall  include  the  -following: 

<a)  Aircra-ft  -  Aircra-ft  shall  be  modeled  to  include  all  details  and 

markings  to  provide  positive  recognition  as  to  type  and  asooct  -from 
ma>;imum  ranges  compatible  with  size  and  image  resolution.  Size 
exaggeration  shall  be  used  i-f  needed  -for  detection  to  the  maximum 
ranges  speci-fied.  1-f  wire  model  images  are  used  -for  multiple 
simultaneous  aircra-ft  image  simulation,  a  hidden  line  removal 
technique  shall  be  employed  to  provide  aircra-ft  aspect  cues.  At 
least  two  aircra-ft  shall  be  computed  and  displayed  -from  the  -fully 
modeled  data  base  when  more  than  one  aircra-ft  is  in  view.  Aircra-ft 
tvpes  to  be  modeled  are  re-ferenced  in  Soeci -f  i  cati  on  A55C5ArT100 
Paragraph  3. 1 . 5. 6. 3. 2. 1  (Threat  Data  Base). 

(b)  Missiles  -  Sur-f ace-to-ai r  missiles  shall  be  modeled  to  include  plume 
and  missile  body  adequate  to  provide  -for  detection  and  aspect 
determination.  Sire  exaggerati on  mav  be  used  i-f  required  for 
detection  to  the  maximum  ranges  specified.  Missile  tvpes  to  be 


3.  1 


5.6 


simulated  are  referenced 
2.  1  (Threat  Data  Base) . 


in  Specification 


A55C5A2T 1 00  Par  ag 


Ground-based  missile  launch  sites,  representative  of  the  surface-to- 
air  missile  tvpes  shall  be  modeled  for  inclusion  in  the  high-speed 
low-level  flight  corridor  terrain  areas. 

(c)  Own  Weapons  -  Simulation  of  own  weapons  release  shall  include  tracer 
oath  for  firing  of  Gatling  gun.  Simulation  shall  include  sl.art  and 
stop  of  firing  burst  under  computer  control.  The  tra.iectory  of 
shells  shall  be  represented  in  the  displav.  Firing  of  air-to-air  or 
air-to-ground  weapons  shall  be  provided  via  simulation  of  missile 
plume  and  missile  tra.iectory. 

(d)  Anti-Aircraft  Artillery  (AAA)  —  AAA  shall  be  simulated  to  include 
murrle  flash. 
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<e)  Ships  and  boats  -  Sur-face  ships  and  boats  shall  be  modeled  to 

include  all  major  -features  reouired  to  provide  positive  recoonition 
i  dent  i-fi  cat  ion  and  aspect  -from  the  matiimum  ranges  compatible  with 
sice  o-f  the  ship  type.  Twelve  types  o-f  ships  shall  be  modeled. 

Ships  and  boats  to  be  simulated  are  re-ferenced  in  Sped -f  i  cati  on 
A55CSACT100  Paragraph  3. 1 . 5. 6. 3. 2. 1  (Threat  Data  Base). 

(■f)  Ground  Targets  -  Ground  targets  shall  be  placed  within  the  low-level 
high-speed  -flight  corridors.  Ground  targets  shall  include  the  SAM 


3.  1 . 6.  1.  1 . 4. 1 .6.2.7 
accordance  with  Paragraph 


Other  Models.  Other  moving  models  shall  be  in 

1.^. 1. 1.4. 1.6* 1.7. 


Hostile  aircra-ft  shall  be  detectable  at  ranges  according  to  the  aircraft 
sire  and  accuity  of  the  human  eve.  Sire  and/or  object  brightness  shall  be 
exaggerated  if  necessary  to  provide  detection  capability. 

Firing  of  own  weapons  and  hostile  weapon  firing  shall  be  represented. 
Air-to-air  missiles  shall  be  represented  by  rocket  plume.  Own  ship  Gatling 
gun  fire  shall  be  represented  by  tracer  images.  Visually  displayed  airborne 
targets  and  missiles  shall  not  exceed  more  than  5  at  any  one  time  (gunfire 
trace»  is  not  counted  as  a  target). 

Airborne  target  presentations  in  the  visual  system  shall  be  CDoruinated 
nth  the  range  and  relative  position  as  indicated  bv  the  sensors  being  used  at 
that  time  (e.g.  Radar.  TV  and  IR) . 

3 . 1 . 6. 1 . 1 . 4. 1 . 7. 1 . 2  Surf ace-to-Air  Missile  Evasion.  Scenes 

simulating  surf ace-to-ai r  missile  attack  against  the  F-14D  shall  be  displayed 
to  pro-.'ide  practice  in  surface-to-air  missile  evasion  tactics.  The  missiles 
shall  be  launched  from  a  typical  SAM  site  placed  within  a  generic  area  from 
the  IDS.  Up  to  5  active  SAMs  shall  be  visually  displaved  at  env  one  time.  If 
other  airborne  targets  are  presented  the  sum  of  such  targets  and  missiles 
shall  not  exceed  5.  Launch  and  flight  of  SAMs  shall  be  coordinated  between 
visual  and  sensors  displays. 

1 . 6.  1 .  1 . 4.  1 . 7.  1 . 3  Surface  Attack.  Scenes  simulating  the  F-14D 

launching  missiles  against  ships  or  land-based  targets  shell  be  simulated. 

The  simulation  shall  include  missile  rocket  exhaust  as  the  missile  travels 
toward  the  target.  Missile  hits  shall  be  displayed  by  a  bright  flash  at  the 

target.  Launch  of  SAMs  from  the  r,nip  under  attac):  shall  be  simulated.  Up  to 

:>  SAMs  shall  be  in  -fliaht  at  any  one  time. 

3. 1 .6. 1 . 1.4. 1 .0.6. 1  Moving  Model  Control.  Control  of  moving  models 

t.al  1  be  via  the  trainer  comptitation  system  in  response  to  instructor  control 
nputs  or  from  automated  moving  mode]  control  as  part  of  the  training 
■enario.  Up  to  5  simultaneous  moving  models  (air  or  sea  surface)  in  anv 
^mbination  having  independent  axis  s-vstems  shall  be  generated  and  displaved. 
omn.ands  shall  include; 


L 
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(ri)  Pirbornp  T«»raets 

Moving  Model  select 
Ti!»rget  Aircraft  attitude 
Target  Aircra-ft 
Target  Aircraft 
Gun  Fire 
Missile  Launch 
Bur-f ace-to— ai r  missile 
Anti  Aircraft  artillery 


posi ti on 

veloci ty 

•fire 

fire 

fire 

fire 


up  to  5  of  24  tvpes 
0-360*  all  a;: PS 
.  V .  2 

0-2.8  Mach 

own  ship  or  any  hostile 
own  ship  or  hostile 
any  of  18  tvpes 
any  of  2  types 


(bi  Burface  Targets 
Ship  Select 
Heading 
Speed 

Ship  position 


Up  to  5  of  12  tvpes 

0-360O 

0-30  Vcnots 

Lat/Long 


4.2.2.7.3.13  Weapon  Svstem  Tests.  -  Tests  shall  be  conducted  to 
demonstrate  ooeration  of  the  arming  and  release  system  and  weapon 
characteristics  such  as  velocity,  ranoe.  and  accuracy.  Guns  and  all 
specified  missiles  shall  be  tested  using  previously  validated  NADC 
real-time  weapon  simulations  as  standards,  and  shall  conform  to  these 
standards  within  the  following  tolerances. 


(a)  Missiles 

(1)  Oelocitv  at  intercept:  ±5  percent 

<2)  Time  of  flight:  gre  ter  of  ±3  percent  or  ±0.05  second 


(b)  Gun 

(1)  Velocity  of  first  bullet  nearest  to  target:  ±5  percent 

(2)  Time  of  flight  (first  bullet  of  a  burst):  greater  of  ±5 
percent  or  ±0. 1  second. 
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APPENDIX  B 
F-14D  TRAINER 
^UEST  FOR  PROPOSAL 
LIST  OF  THREATS 
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Th  eat/Emitter  Croup  Allocations  (FOR  OFFICIAL  USE  OFLT)  A/6/B9 


CROUP  I 


GROUP  2 


CROUP  3 


CROUP  i 


1 


•  B 

•  B 

•  8 

•  B 

•  B 

•  B 

•  B 

•  B 

•  B 


BACKNET 
TALL  KINC 
ODD  PAIR 
SIDE  MET 
BIC  BIRO 
FLAT  FACE 
THIN  SKIM 
SPOON  REST 
SQUAT  EYE 


HIC-21 

.JAY  BIRD 
NERSHIP 
EU  SITE  TYPE  1 
EU  SITE  TYPE  2 
EU  SITE  TYPE  3 
EW  SITE  TYPE  4 
ew  SITE  TYPE  5 
EU  SITE  TYPE  6 
EU  SITE  TYPE  7 
EU  SITE  TYPE  8 
EU  SITE  TYPE  9 
EU  SITE  TYPE  10 
EU  SITE  TYPE  It 
EU  SITE  TYPE  12 
EU  SITE  TYPE  13 
EU  SITE  TYPE  U 
LONC  TRACK 
CCI  SITE  TYPE  1 
CCI  SITE  TYPE  2 
CCI  SITE  TYPE  3 
BARLOCK 


STATUS  COOES: 

*  •  COMPLETED  AND  SUBMITTED 

A  ■  ALL  DATA  AVAILABLE  TO  INCORPORATE 

B  •  MAJORITY  OF  DATA  AVAILABLE  •  MINOR  HOLES 

C  •  ABOUT  SOX  DATA  AVAILABLE 

0  *  ABOUT  2SX  DATA  AVAILABLE 

E  •  LESS  THAN  tOX  DATA  AVAILABLE 


NIC-23 

HICHLARK  II 
NIC-2S 

HIGH  LARK  IV 
NIG-29 

END  RUM 
NIC-31 

PLASM  DANCE 

su-2r 

SLOT  BACK 
BIC  BULGE 
DOUN  BEAT 
SQUASH  DOME 

SU-24 

SA2E  TYPE  1 
SA2E  TYPE  2 
SA2E  TYPE  3 
SA2C  TYPE  4 

PAM  SONG  E/U 
PLAP  WHEEL 
EIRE  CAM 
8A2F  TYPE  1 
$A2P  TYPE  2 
SA2F  TYPE  3 

PAN  SOME  F 
SA3  TYPE  1 
SA3  TYPE  2 

LOU  BLOU 
STRAIT  PLUSH 
SAB  TYPE  1 
SAB  TYPE  2 
SAB  TYPE  3 
SAB  TYPE  4 

LAND  ROLL 
GUN  DISH 


C  NIC-17 
C  TU-9S 
C  TU-26 
0  SU-20 

C  NIGH  FIX 

0  TO-16 

C  PUFF  BALL 

0  IL-38 

D  IL-76 
C  TU22H 

E  SUPER  ETEHOARO 
7 

E  KFIR 

7 

E  NIRACE  F-1 
C  CYRANO  IV 

E  MIRAGE  2000 
7 

E  JAGUAR 
E  TORNADO 
C  DECCA  72 

C  HOKUM 
C  SAS  TYPE  I 

C  SAS  TYPE  2 

B  SQUARE  PAIR 

C  SAB  TYPE  1 

C  SAB  TYPE  2 

C  SAB  TYPE  3 

8  SA7 

C  SA14 

B  SA9 

B  SA13 

E  DOG  EAR 

B  SAID  TYPE  1 

B  SAID  TYPE  2 

B  FLAP  LID 

B  CLAN  SHELL 

C  SA11  TYPE  1 

C  SA11  TYPE  2 

C  SA11  TYPE  3 

C  SA11  TYPE  4 

B  FIRE  DOME 

B  TUBE  ARM 

C  SNOU  DRIFT 


Enr 1  ( 1 ) 


ooonriorirtnrion^ririo^nno 
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Threat/Emitter  Crm^j  Allecation*  (continufd)  (FM  OFFICUl  USE  CMLT)  E/6/89 


D 

C 

C 

C 

0 

c 

D 

C 

e 

D 


c 

c 

c 

0 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

D 

c 

c 

c 

c 

c 

c 

c 

c 


GROUP  S 

KIROV 

D 

GROUP  6 

F-ILD 

D 

GROUP  7 

MA/IN 

E 

TOP  DOME 

C 

APC-71 

C 

POT  DRUM/HEAO 

C 

TOP  PAIR 

E 

F-tS 

C 

SLIM  NET 

C 

SHOT  ROCK/OOHE 

0 

AUG- 10 

E 

UADI  N'RACH 

c 

SLAVA 

E 

F-SE 

C 

RAN  11/12 

E 

KITE  SCREECH  1 

C 

APG-1S3 

C 

RTN-10X/ORION 

c 

SOVREMEHYY 

E 

F-)5C 

E 

NIMITZ 

c 

FRONT  DONE 

C 

APC-63 

C 

MK-95/115 

c 

•AND  STAND 

E 

F-16N 

C 

PHALANX 

c 

liOAlOY 

C 

APC-66 

c 

SPS-40 

E 

EYE  ROUL 

E 

F/A-18 

c 

SPS-L9 

c 

TOP  PLATE 

C 

APG-65 

c 

SPS-10B-G 

E 

STRUT  PAIR  1 

E 

A-6E 

c 

LH-66 

c 

nahuchka 

C 

APa-TS6 

c 

SP$-59 

c 

MUFF  C08B 

E 

AV-8B 

c 

SPH-10 

E 

PEEL  PAIR 

E 

C-2C 

E 

tOUA 

E 

NIUS 

E 

APS- 123 

C 

MK  23  NOD  3 

E 

KRIVAK 

E 

EA-68 

C 

MK  27  NOD  7 

c 

HEAD  NET  A/C 

E 

APS- 130 

c 

SP6-3t.  MK  34 

c 

DON  II 

D 

MIKE 

c 

SPS-A4,67/LH'66 

E 

LOU  TROUGH 

C 

SNOOP  HEAD 

c 

NAUK 

C 

KRESTA 

0 

FOXTROT 

c 

HPI 

0 

PEEL  CROUP 

C 

SNOOP  PLATE 

c 

CUAR 

SCOOP  PAIR 

0 

BRESHNEV 

c 

PAR 

RIG  NET 

C 

PLATE  STEER 

c 

RAPIER  TYPE  1 

1  0 

MOO  KASHIN 

E 

CAKE  STAND 

c 

RAPIER  TYPE  2 

D 

KARA 

c 

LUDA 

c 

BLIND  FIRE 

C 

OSA  I 

c 

UASPHO/SUNVtSR 

c 

ACQ 

DRUM  TILT 

1  C 

RICE  LAMP 

c 

crotale  I 

SQUARE  TIE 

c 

P/BEAN  STICKS 

c 

NIRADOR  II 

GRISHA 

c 

FIN  CURVE 

c 

TMD-3000 

STRUT  CURVE 

c 

DECCA  707/909 

D 

RBS-7D 

TARANTUL 

E 

SAAM 

0 

LASER  GUIDED 

ECHO  1 1 

c 

PLESST  AWS-1 

D 

GIRAFFE 

SNOOP  TRAY 

c 

VITEK  FC  SYST 

c 

ROLAND 

SNOOP  SLAB 

c 

CONTRAV  SEA  HN 

c 

MPOR-16 

BORIS  CHILIKIH 

E 

LA  COMBATTANTE 

c 

AAA  37MN  TYPE  1 

KIEV  (BAKU) 

c 

NSA  28 

c 

AAA  37MH  TYPE  2 

CROSS  SWORD 

c 

OTO  MELARA 

c 

AAA  37HM  TTPE  3 

POP  CROUP 

c 

M-20 

c 

AAA  37MM  TYPE  4 

HEAD  LIGHT  C 

c 

DECCA  1226 

c 

AAA  57MN  TYPE  3 

FRONT  DOOR  B 

c 

DECCA  1229 

c 

AAA  37MN  TYPE  6 

KITE  SCREECN 

E 

LEANDER 

B 

WHIFF 

BASS  TILT 

c 

MAS,  2MAA 

c 

AAA  33HN 

RUN  TUB 

B 

SAT  2 

c 

SUPER  FIEDERMS 

KIEV  (OTHER) 

B 

GRILL  PAN 

B 

ZSU-23-4 

FRONT  OR/PIECE 

C 

BILL  board 

C 

2SU-X 

OWL  SCREECH 

TOP  SAIL 

B 

C 

TIN  SHIELD 
SAX-15 

C 

E  CEPARD  35MN 

SIEMUS 

TOP  STEER 

0 

SCRUM  HALF 

c 

NPDR-12 

STRUT  PAIR  2 
PALM  FROND  A/B 
DON  KAT 

c 

0 

SAM 

IR 

GROUP  8 

TICONDEROCA 

$PT-U/HIC-90 
SPG-9,  SP0-9A 
SPS-55 
VIRGINIA 

SPC-S18-D 
SPC-SSG 
SPG -60 
SPS-tO 
SPRUANCE 

IPOTAS  mc23 
CNARIES  ADAMS 
SPG-5JAF 
$P$-39 
WICHITA 
ARLEICH  8URICE 
OLIVER  HAZARD 
HK-92  CAS 
IK-92  STIR 
TARAWA 

SPS-S2t 
OSA  II 
7 
7 

CHARLEE  II 
OSCAR 

GEN  PATROL  80AT 
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F-IAD  WEAPON  LIBRARY 


TACTS  MODEL 
AVAILABLE 

OUNSHIP  WEAPON 

1  TO  AIR  MISSILES 

AIM-7F/M 

YES 

YES 

AIM-9H 

YES 

AIM-9L 

YES 

YES 

AIM-9M 

YES 

YES 

AIM-59C 

YES 

YES 

AIM-120 

YES 

AA-2D 

YES 

AA-6D  ACRID 

AA-7  (AA-7A/C/D) 

YES 

AA-B  APHID 

YES 

AA-9  AMOS 

YES 

AA-lOA 

YES 

AA-IOC 

YES 

AA-lOE 

AA-11 

M550  MAGIC  I 

YES 

M550  MAGIC  11 

M530  SUPER  D 

AAAM 

ASRAAM 

AA-lOB  ALAMO 

YES 

IR  TO  AIR  GUNS 

20  MM  M61A1  YES  YES 


\A  GUNS 

130  MM 
119  MM 
100  MM 
76,2MM 

57  MM  yes 

50  MM 

95  MM 

90  MM 

37  MM 

35  MM 

30  MM 

25  MM 

20  MM 

CIWS  PHALANX 
16  INCH 
5  INCH 

ZSU-23-9  YES 

ADGM-630 

57  MM  (MUFF  COB)  YES 

CEPMU)  55  HH 

E-1 
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r-14D  WEAPON  ALLOCATION 
TACTS  MODEL 

AVAILABLE  OUNSHIP  WEAPON 


TO  SURFACE  MISSILES 

AGM-84A/C/D  HARPOON  YES 
ACM- 88  HARM  YES 
AGM-65E/F  MAVERICK  YES 
AGM-45A/B  SHRIKE  YES 


AGM-123A  SKIPPER  II 

AS -4  KITCHEN 

AS -5  KELT 

AS *6  KINGFISH 

AS-11 

EXOCET 


FACE  TO  SURFACE  MISSILES 
TOMAHAWK 
SS-N-2A/B/C 
SS-N-3B 
SS-N-9 
SS-N-10 
SS-N-11 
SS-N-12 
SS-N-14 
SS-N-19 
SS-N-22 
SILKWORM 
CSS-N-2 
CSS-N-1 
SEAKILLER  SSM 
HARPOON 


E-2 


NADC-90104-70 


F-14D  WEAPON  ALLOCATION 


\T^CZ  TO  AIR  MISSILES 
SA'2E 
SA-3 

SA-6B 
SA'SB 
SA-10 
SA-11 
SA-12 
SA-16 
SA-5  . 

SA-13 

SA-N-1 

SA-N-3 

SA-N-4 

SA-N-6 

SA-N'7 

SA-N-9 

IHAUK 

RAPIER 

CROTALE 

SM-2ER 

SM-2KR 

PATRIOT 

SM-IMR 

SEA  SPARROW 

SA-2F 

SA-14 

SA-9 

SA-X-15 

RBS-70 

ROLAND 

SEACAT 

SEA  WOLF 


TACTS  MODEL 

available  OWNSHIP  WEAPON 

TES 

YES 

YES 

YES 


YES 


YES 


YES 

YES 


E-3 
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ADDITIONAL  A-6F  WEAPON 

TACTS  MODEL 
AVAILABLE 

I  TO  SURFACE  MISSILES 


AGM-84A/C/D  HiXRPOON 

YES 

AGM-88  HARM 

YES 

AGM-65E/F  MAVLRICX 

YES 

AGM-45A/B  SIIRIXE 

YES 

AGM-123A  SXIPPER  II 

YES 

TACTS  MODEL 
AVAILABLE 


ONANCE 

MK-Sl  .YES 
MK-82  yes 
MK-83  BSU-85B  YES 
MK-83  yes 
MK-84  yes 
MK-76  yes 
MK-106  yes 
B-57  yes 
BDU.20/C  yes 
B-61  yes 
BDU.36/C  yes 
CBU.59/B  APAH  YES 
CPU-72B  FAE  I  YES 
CBU-78/B  GATOR  YES 
CBU-88  SMOKEYE  YES 
CBU-IO  C/B  MK8^i  LGB  YES 
GDU-12  B  MK82  LGB  YES 
GBU-16  B  MK83  LGB  YES 
MK.25  MINE  YES 
KK-36  DST  YES 
MK-40  DST  YES 
MK-41  DST  yes 


MX- 52  MINE  yes 
MK-55  MINE  YES 
MK-56  MINE  YES 
MK-60  MINE  yes 
MK-62  MINE  YES 
MK.63  MINE  YES 
MX- 64  MINE  YES 
MX- 65  QUICXSTRIXE  MINE  YES 
MX- 58  MARINE  LVARXER  YES 
MK-77  NAPAIM  YES 
MX- 20  ROCXEYE  II  YES 
BDU- 3301b  yes 
BDU-15/B  yes 
BDU-48/B  YES 
LAU-10  5-  FFAR  YES 
LAU-61  2.75"  FFAR  YES 
LAU-68  2.75"  FFAR  YES 


E-4 


LIBRARY 


OWNSUIP  WEAPON 

YES 

YES 

YES 

YES 

YES 


OWNSHIP  WEAPON 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 


YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 
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A-6E  SWIP  WEAPON  ALLOCATION 


\1R  TO  SURFACE  MISSILES 

TACIT  RAINBOW 

WALLEYE 

SLAM 


TACTS  MODEL 

AVAILABLE  OWNSHIP  WEAPON 

NOT  CURRENTLY  YES 

NOT  CURRENTLY  YES 

NOT  CURRENTLY  YES 


E-5 
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APPENDIX  C 
F-14D  TRAINER 
REQUEST  FOR  PROPOSAL 
OWNSHIP  FIDELITY  REQUIREMENTS 
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3.  1.5.3  Tolerances.  Unless  otherwise  soeci-fied,  the 

tol  e'- --.crt??  herein  shall  apply  throuphout  the  entire  ranoc  o-f  operation  of 
the  design  basis  aircraft  regardless  of  whether  the  range  can  be 
considered  normal  or  abnormal.  The  tolerance  shall  apply  to  design  basis 
aircraft  data  in  the  following  order  of  preference: 

<a)  Directlv  measured  aircraft  flight  test  data. 

(b)  Corrected/normal i red  flight  test  data. 

(c)  Data  e;  tracted  from  test  stand  and  wind  tunnel  tests. 

(d)  Analytical  data. 


Unless  otherwise  specified,  the  tcierance  figures  shall  be  construed 
to  mean  plus  or  minus  values.  The  tolerances  shall  be  applicable  at  any 
place  the  values  mav  be  read;  i.e.,  at  the  computer.  lOE.  trainee  station, 
etc.  In  cases  where  the  accuracv  of  the  operational  aircraft  instrument 
or  indicator  is  less  than  the  tolerance  specified,  the  operational 
aircraft  instrument  accuracv  shall  be  the  tolerance  for  that  instrument 

but  net  for  the  related  parameter. 


3.  1.5.3.  1  Ger.er-i,i  .  Performance  characteristics  of  the  design 

basis  aircraft  net  ec.-sred  b->-  soecific  tolerances  shall  be  assigned  the^ 
follcwina  oeneral  tole'-ances  within  which  the  traine-  shall  operate.  Th 


general  tolerance  shall  be  apclica 
invc'l\'ed,  as  pro'^'ided  in  or  derive 

(a)  Total  mass 

(h)  Moments  of  inertia 

(c)  Attitude  Accuracv 

(d)  Attitude  Resolution 
<e)  Other 


e  to  the  particula-'  raramster 
from  the  aerodynamic  data. 

1  percent. 

1  percent  or  0.1  percent  of  ma;:imum 
value  whichever  is  greeter. 

1  Degree. 

0. 1  Degree. 

5  percent 


3. 1.5. 3.2  Curve  Blooe.  The  curve  slope  of  a  trainer  performance 

i.rve  shall  be  within  ±  I'ii  percent  (of  same  sign)  of  the  curve  slope  of 
he  corresponding  trainer  criteria  curve  at  all  points  where  the  criteria 
urve  is  continuous  unless  otherwise  specified  herein. 
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,  ,  -  -  -  control  System  Tolerances.  All  4orce  and  moment 

Ch,r.;';e;r;uc.  .^.n  b.  »‘,r:eSU°«'.iU:nrlh:ri  U%.nn,d  a. 

tr.’^r.nro;  :Ub'.n*ctrif.re„?r:i.s:r.v  codb.cb  -.b  ^b. 

pilot. 


(a) 


(b) 


(g) 
<h) 
(i  ) 


Surface  deflections  vs  control 
deflection 


Control  force  vs  control 
deflection 


(c) 
<d) 
(e> 
(f  ) 


Breal'out  plus  friction  force 
Friction  band 
Free  play 


Time  for  operation  of  trim 
system,  flap  actuation, 
soeed  brale  actuation,  etc. 


Damping  ratio 

Damped  natural  frequency 

Amplitude  response 


0.5  degree 


5  percent  or  H  pound, 
whichever  is  greater. 


’4  pound 
pound 


O.  10  inch. 
5  percent. 


0.  05 

10  percent 
10  percent 


1  ^  /I 


Flying  Dualities  Tolerances.  - 


(a)  Steady  state  trim  points: 

(1)  Angle  of  attaci  vs  trim 
ai r speed 

0.5  unit  angle  of  attact 

(2) 

Control  deflection  vs  trim 
ai r speed 

10  percent  or  1  degree  which¬ 
ever  is  greater 

(3) 

Trim  surface  deflection 
indication  vs  airspeed 

10  percent  or  1  degree  which¬ 
ever  is  greater 

(4) 

Approach  soeed  vs  gross 
(Optimum  AOA) 

1  knots  IAS 

(b)  Longitudinal  trim  changes  due  to  thrust  changes  and  activation 

of  appurtenances:  during  appurtenance  activation  (e.g..  lending 
gear,  wing  flaps,  speed  brakes,  wing  sweep).  All  changes  must 
e;:hibit  the  same  sign  as  the  criteria  data. 

(1  ) 

Control  position  change 

0.5  degree 

(2) 

Control  force  change 

1  pound  or  10  percent 
whichever  is  greater 

(T) 

Fitch  angle  change 

1  degree 

(4)  Angle  of  attacl:  change 


1  degree 
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Altitude  chenae 

Lesser  of  lO  feet  or  io 
percent  of  total  change  in 
altitude 

' 

<6)  Airspeed  vs  change 

Lesser  or  5  KIAS  or  10 

percent  of  total  chanoe  in 
airspeed 

<c) 

Static  longitudinal  stability: 

(1)  Control  deflection  vs 

Airspeed 

0.5  degree 

(2)  Surface  deflection  vs 

Airspeed 

<•-')  Control  force  vs  airspeed 

(4)  Angle  of  attacl  vs 
airspeed 

0.5  degree  or  10  percent 
whichever  is  greater 

0.5  pound  or  10  percent 
whichever  is  greater 

0.5  unit  angle  of  attacl 

<d) 

Dvnamic  longitudinal  stabilitv: 

( 1 '  Damci no  ratio 

0.  ':>5 

(2)  Undamped  natural  freguencv 

10  percent 

<~)  Amplitude  response 

!»:•  percent 

<e) 

Maneuvering  longitudinal  stabilitv; 

(1)  Stic*  force  per  unit 
normal  acceleration 

10  percent  or  1  lb 

i 

» 

12>  Control  deflection  vs 
normal  acceleration 

0.5  degree  or  10  cercert. 
whichever  is  greater 

(3)  Angle  of  attacl  vs  normal 

0.5  degree  or  10  pe-cent. 

accel er  at i on 

vjhichever  is  greater 

(4)  Sur-^ace  deflection  vs 
acceleration 

0.5  degree  or  10  percent, 
whichever  is  greater 

<  4  > 

ciatic  lateral  directional  stability; 

(1)  Lateral  control  deflection 
vs  sideslip  angle 

0.5  degree  or  10  percent, 
whichever  is  greater 

<3'  Lateral  control  force  vs 
sideslip  angle 

1  pound  or  10  oercent. 
whichever  is  greater 

(3)  Lateral  surface  deflections 
vs  sideslip  angle 

0.5  degree  or  10  percent. 
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(A)  Roll  angle  vs  sideslip 
engl  e 

(5)  Directional  control 

de-flection  vs  sideslip 
angle 


1.0  decree  or  10  percent 
whichever  is  greater 

0.5  degree  or  10  percent 
whichever  is  greater 


(6)  Directional  control  -fores 
vs  sideslip  angle 


1  pound  or  10  percent, 
whichever  is  greater 


(gj  Dynamic  lateral  directional  stability* 


(1)  Dutch  roll  period  vs 
ai r speed 

(D  Dutch  roll  damping  vs 
air  speed 


10  percent 


(3)  Fell  to  sideslip  ratio  10  percent 

<4)  Sideslip  angle  vs  time 

(t. )  Spi  r  al  s t  at  i  1  i  t  y; 

Roll  angle  vs  time  20  percent  end  converoent  or 

divergent  as  in  eircre-ft 


<1 ) 

Later 

al  control  e-f -f  ecti  veness: 

<1 ) 

Roll  angle  vs  time 

10  percent 

(2) 

Sideslip  angle  vs  time 

10  percent 

(3) 

Roll  rate  vs  time 

10  percent 

(4) 

Roll  mode  time  constant 

25  percent 

(-i) 

Engine  Out  Flying  Qualities: 

(1  ) 

Minimum  Control  Airspeed 

3  kts. 

(2) 

Dynamic  Response  to  sudden 
engine  -failure  (time  response 
and  magnitude  o-f  angular  rate 

15  percent 

s) 

(>)  Stall  characteristics  (la): 


10  percent  or  1  degree  o-f 
pea)  amplitude  whichever  is 
greater 
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(1)  Bu-ffet  onset  speed  vs 
gross  weight 

2  knots 

(2)  Stall  speed  vs  gross 
weight 

2  knots 

(3)  Bu-f-fet  onset  angle  of 
attack 

0.5  unit 

(4)  Stall  angle  of  attack 

0.5  unit 

3.1. 

5.3.S  Power  Plant 

Tolerances.  - 

(a) 

Fuel  flow 

5  percent 

(b) 

RPM 

5  percent 

(c) 

RPM  vs  power  lever  position 

1  percent  RPM  at  idle  and 
greater  than  90*/.  RPM;  2 
percent  elsewhere 

(d) 

Engine  windmilling  speed 

1  percent  RPM 

(e) 

Engine  RPM  vs  time 

5  percent 

H  ) 

Exhaust  gas  temperature 

3  percent  from  idle  to  75 
percent  RPM;  1.0  percent 
above  75  percent  RPM  and  at 
idle 

(g) 

Oil  pressure 

5  percent 

(h) 

Thrust 

3  percent,  or  0.3  percent 
of  maximum  value  whichever 
is  greater 

(i  ) 

Light  off  time 

10  percent 

<  j) 

Fuel  quantity 

5  percent 

1  “i  A 


F'er^ormance  Character! Etics 
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(a) 

Rate  of  climb 

5  percent  or  50 
minute  whichever 

feet  per 
is  greater 

<b> 

Level  accelerati6n/decclcration 
(time  and  fuel  used) 

S  percent 

<c) 

Maximum  airspeed 

3  knots  or  1  percent  which¬ 
ever  is  greater 

<d) 

Turn 'performance  (sustained 
and  instantaneous) 

5  percent  or  0. 1 
is  greater 

g.  whichever 

3.1.5 

i.3.7  Ground  Handling 

Characteristics.  - 

(a) 

Heading  angle  vs  time 
(parameterized  against  percent 
nose  gear  steering) 

10  percent 

<b) 

Heading  angle  vs  time 
(parameterized  against  percent 

10  percent 

differential  wheel  brake 
appl ication) 

(c) 

Ground  speed  vs  time 
(parameterized  against  wheel 
brake  application) 

10  percent 

3.  1, 

.5.3.8  Takeoff  and  Landing 

Characteristics. 

(a> 

Nosewheel  liftoff  speed  vs  gross 
weight  and  center  of  gravity  (CG) 
position 

2  knots 

(b) 

Takeoff  Airspeed 

2  knots 

<c> 

Takeoff  time 

1  sec 

(d) 

Stooping  time 

1  sec 

<e) 

Rudder  and  aileron  effective¬ 
ness  speeds 

5  kts 

(•f ) 

Di stance 

lOV.  of  instantaneous 
aircraft  value 

-  1  5  3.9  System  Operation  Tolerances.  -  Unless  ®® 

,p,cinii  ;"th.  d.t.U  ,p.ci«ic.tlon.  trainer  .y.t...  tpler.nc..  .hall  be 

as  <follOMs: 

(a> 

Hydraulic  pressure 

100  PSl 

(b> 

Hydraulic  transients 

1  sec 

<c) 

Electrical  indications 

5  percent 

(d) 

Power  (electrical) 

5  percent 

(e> 

Electrical  device  load 

5  percent 

(4  ) 

Extension,  retraction  times 

15  percent 

NADC-90104-70 


<Q> 

General  time  delay  (switch  to 
light  warm-up.  etc.) 

10  percent 

(h) 

Control  ♦orce  vs  control 
de-flection  (Throttles,  gear 

handle,  etc.) 

10  percent 

(i  ) 

Accumulator  pressure 

50  F-SI 

(.1) 

Actuator  response  time 

1  second 

(k) 

Standby  compass 

3  degrees 

(1 ) 

Free  air  temperature 

2  degrees 

(m) 

Accel erometer 

O.  Ig 

<n) 

Cockpit  altitude 

100  -feet 

<o) 

Gyro  horizon  indicator 
(all  a::es) 

2  degrees 

<p) 

Turn  indicator 

1/10  needle  width 

<q) 

Sidesl i p 

1/4  ball  width 

3.1. 

1  be 

5.3.10  Navigation  Tolerances, 

as  -follows; 

-  The  navigation  tolerances 

(a) 

Relative  bearing 

2  degrees 

(b) 

Localizer  beam  location 

1  -foot 

(c) 

Localizer  beam  approach  bearing 

0.2  degree 

(d) 

Gli depath  beam  location 

10  -feet 

(e> 

Gli depath  beam  angle 

6  mi nutes  of  arc 

(•f ) 

Gyro  precession  rate 

25  percent,  or  2  degrees 

hour,  whichever  is  less 

(g) 

Magnetic  variation 

0. 1  degrees 

(h) 

Field  elevation 

10  feet 

(i  ) 

Signal  attenuation  vs 
distance 

25  percent  ma;:imum  range 

( j) 

Radio  beam  width 

20  percent 

(1  ) 

Distance  indicator 

0.5  miles 

U) 

Radio  facility  location 

0.1  mile 
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3. 1.5.4  Data.  -  Trainer  deslqn  criteria  shall  be  derived  4rom 
F-14D/A-6F  data  and  other  data  sources  as  may  be  necjsssary. 

3. 1.5.5  Scenarios.  -  The  suite  trainin9  mission  shall  be 
accomplished  through  training  scenarios.  Training  scenarios  shall  be 
either  automated  or  Instroctor/Operator  controlled  as  specified  herein. 

3. 1.5. '5.1  Automated  Scenarios.  -  Automated  (canned)  scenarios 

shall  provide  totally  preprogrammed  training  missions.  All  inputs  usually 
reouired  from  an  instructor /operator  to  conduct  an  individual  training 
scenario  (e.g.  initial  conditions,  malfunctions,  navigational  facilities, 
etc.)  shall  be  preprogrammed  to  occur  when  specified  parame-ters  are  met. 

It  shall  be  possible,  via  the  IDS  or  the  off-line  work  station,  to 
construct  individual  preprogrammed  (canned)  training  scenarios  and  store 
them  on  a  disc  (system  or  floppy)  to  be  utilized  at  a  future  date.  All 

features  available  to  an  instruc-tor /operator  during  free-f light  shall  be 
capable  of  prepro-gramming  for  incorporation  into  an  automated  scenario. 
Fifteen  (15)  complete  scenarios  shall  be  provided  and  shall  be  available 
for  selection  and  activation  from  the  system  disc  at  any  time. 

3. 1.5. 5. 2  Instructor /Operator  Controlled  Scenario.  -  The  IDS 

control  station  shall  provide  the  capability  of  tailoring  an  exercise  to 
meet  the  needs  of  the  individual  trainee.  The  traln-ing  scenarios  shall  be 
under  the  positive  control  of  an  Initructor/  operator  who  will  be  located 
at  the  IDS.  The  trainer  shall  provide  the  capabilities  to  permit 
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